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ABSTRACT 

A  supply  chain  is  basically  a  network  or  an  integrated  process  wherein  several  business  entities  work  together 
and  add  certain  kind  of  value  to  the  raw  materials  which  results  into  a  finished  product.  Before  reaching  its  final  stage, 
the  product  undergoes  various  operations  and  correlating  these  operations  involve  developing  a  complex  supply  chain 
network.  One  major  problem  with  complex  supply  chain  network  is  the  limited  access  of  information  of  supply  chain  (as  a 
whole),  available  to  the  individual  decision  makers.  Each  being  responsible  for  the  decisions  taken  for  a  certain  part  of 
supply  chain.  Every  decision  maker  tries  to  operate  under  the  presumption  that  optimizing  their  objective  function  would 
optimize  the  complete  supply  chain.  However,  it  has  been  made  known  that  greater  efficiency  can  be  attained  by 
employing  centralization  technique.  This  paper  aims  at  studying  how  centralization  and  decentralization  affects  a  supply 
chain  network. 
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INTRODUCTION 

The  supply  chain  consists  of  different  work  areas  which  can  be  arranged  in  series  or  parallel.  The  different 
work  areas  perform  different  processes  on  the  raw  material  and  these  are  then  stored  at  intermediate  storage 
systems.  The  finished  product  is  finally  stored  in  storage  area  in  anticipation  of  future  demands.  Analyzing  and 
organizing  these  operations  can  be  done  through  either  centralization  or  decentralization. 

Centralization  has  a  centralized  structure  with  a  central  authority  for  decision  making.  This  means  that  the 
power  of  planning  and  decision  making  is  wholly  in  the  hands  of  the  top  authority.  Centralization  is  mainly 
preferred  for  small  scale  businesses  or  where  the  supply  chain  network  isn’t  complicated. 

Decentralization  is  a  structure  wherein  the  powers  are  disseminated  from  the  main  or  the  central  authority 
to  subordinate  authorities.  It  is  exactly  opposite  of  centralization,  in  which  the  decision-making  powers  are 
delegated  to  the  departmental,  divisional,  unit  or  center  level  managers,  organization-wide. 

Centralization  approach  is  more  suitable  in  taking  strategic  decisions  whereas  decentralization  is  more 
suitable  in  the  domain  of  operations. 
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RESEARCH  ELABORATIONS 

Benita  M.  Beamon  defines  supply  chain,  as  a  set  of  relationships  among  suppliers,  manufacturers,  distributors, 
and  retailers  that  facilitates  the  transformation  of  raw  materials,  into  final  products.  She  further  elucidates  that,  although  the 
chain  comprises  of  various  numbers  of  businesses,  but  it  is  one  single  entity.  Generally,  practitioners  and  researchers  have 
limited  their  analyses  and  scope  to  individual  stages,  within  the  larger  chain. 

Nihar  Sahay,  Marianthi  Ierapetritou  in  "  states  that  organizations  often  have,  complex  supply  chains  and  operating 
them  optimally,  becomes  a  challenging  task.  Lack  of  collaboration  among  the  different  entities,  including  raw  material 
suppliers,  production  sites,  warehouses  and  retailers  is  one  of  the  major  problems,  in  managing  supply  chain  networks. 
The  problem  is  that,  the  different  decision  makers  do  not  have  access  to  the  information,  regarding  the  state  of  the  entire 
SC  network,  and  in  addition  they  usually  operate  under  different  objective  functions. 

RESEARCH  OR  FINDINGS 

Optimization  of  Centralization  and  Decentralization 

Mathematically,  the  solution  for  problems  of  optimization  of  centralization  and  decentralization  can  be  formulated 
in  the  form  of  two  linear  programs. 

To  form  the  mathematical  models,  as  mentioned  above,  we  take  into  consideration  a  given  model,  with  three 
factories  FI,  F2  and  F3,  each  connected  in  parallel  with  its  respective  vendor  (vendors  are  the  sub-contractors 
manufacturing  the  same  component  as  the  factory,  used  to  supplant  the  factory’s  production  when  required),  wherein  the 
factories  and  vendors  are  considered  as  a  single  unit  connected  in  series  with  other  such  units  to  form  the  supply  chain. 

Optimizing  Centralization 

In  centralized  model  we  take  into  consideration,  the  final  production  capacity  of  three  factories,  final  demand, 
vendor  costs,  and  inventory  holding  costs  to  optimize  the  overall  operation  cost  of  supply  chain. 

The  objective  function  for  the  same  is  mathematically  expressed  in  the  following  form: 

Min  Z  =  £n=l[  cpn  2L 1  PnX  +  hn  ZLl  In,t  +  Vn  ZLl  Vn.t 

Subject  to. 
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Optimizing  Decentralization 

In  the  decentralization  process,  the  optimization  is  done  individually  for  the  three  factories  with  optimization 
order  as  Factory  3-Factory  2-Factory  1. 

For  Factory  No.  3 

Min  Z  =  cp3  £Li  P3,t  +  h  ZLi  h ,t  +  v3  Zt=i  V3,t 
Subject  to, 

h,t  —  h,t-  i  +  P3,t  +  ^3 ,t  ~  D,Vt 
h,t  =  0 
P3,t  P3,t 
P3,t  =  o 

For  Factory  No.  2 

Min  Z  =  cp2  £Li  P2,t  +  h2  £[=1  h,t  +  v2  £[=1  V2  t 
Subject  to, 

h,t  =  h,t- 1  +  P2  ,t  +  ^2,t  ~  P3,t  — 

h.t  =  0 
P2,t  —  Pl.t 
P2,t  =  0 

For  Factory  No.  1 

Min  Z  =  cp3  Xt=i  P3,  t  +  h3Yit=ih,tP  v3Y,I=iV3  ,t 
Subject  to, 

h,t  —  h,t-i  +  Pi,t  +  Vi  ,t  —  P2,t  —  ^2,0 

h.t  =  0 
P\,t  —  Pi,t 
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Pi.t  =  o 

We  can  draw  certain  relations  based  on  mathematical  relations  given  above,  they  are  as  follows: 

•  After  analysis  of  the  linear  mathematical  formulations  of  centralized  and  decentralized  approach  we  prove  that 
systems  cost  of  centralized  optimization  approach  is  less  than  or  equal  to  the  systems  cost  of  decentralized 
optimization  approach.  We  prove  this  assertion  by  Global  and  local  minimum  premise. 

•  The  optimal  solution  for  decentralized  optimization  is  a  feasible  solution  for  centralized  optimization  but  may  not 
the  optimal  solution.  That  is,  in  terms  of  the  optimal  cost  of  individual  factories,  the  minimum  systems  cost  of 
factory  3  in  case  of  decentralized  optimization  approach  will  be  less  than  or  equal  to  that  of  centralized 
optimization  approach  cost. 

•  For  the  combined  systems  cost  of  factory  2  &  3,  a  direct  co-relation  is  formed  from  a.  &  b.  The  systems  cost  of 
factory  3,in  case  of  decentralized  optimization  approach,  is  less  than  or  equal  to  centralized  optimization 
approach.  Therefore  the  combined  systems  cost  in  case  of  decentralized  optimization  approach  of  factory  in  1  &  2 
will  be  greater  or  equal  to  systems  cost  in  case  of  centralized  optimization  approach. 

CONCLUSIONS 

After  generating  two  linear  mathematical  formulations  representing  the  two  approaches  of  system  cost 
optimization  (centralization  and  decentralization  optimization).  We  conclude  that  the  centralized  approach  of  optimization 
is  more  cost  effective  as  compared  to  decentralized  optimization  approach,  based  on  principle  of  local  minima  and  global 
minima.  Centralized  approach  gives  us  the  global  minimum  optimized  cost  of  the  whole  function  whereas  the  decentralized 
approach  gives  a  local  minimum  optimized  cost  for  a  part  of  the  function. 

APPENDIX 

T  =  Time  Period  (1  year) 

cpn:  Production  cost  of  factory  Fn, 

h„:  Inventory  cost  of  factory  F„, 

v„  :Cost  of  vendor  for  factory  F„  during  time  period  t, 

In  t :  Inventory  of  factory  F„  during  time  period  t, 

V„j :  Vendor  of  factory  F„  during  time  period  t, 

P„j :  Production  cost  of  factory  F„, 
pn  t  :  Production  capacity  of  factory  F„. 
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